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(54) PICTURE READER 

(57)Abstract: 

PURPOSE: To obtain the adjustment of an image sensor and its mount method in which the 
adjustment time is reduced without an error in adjustment in the picture reader and the cost is 
reduced. 

CONSTITUTION: An image sensor 1 is supported by an adjustment jig at assembling to make 
optical adjustment while keeping non-contact with a main body, a members burying the image 
sensor 1 and the main body are inserted into the holes 3a, 3b of the support member 3 after 
the adjustment and fixed by soldering. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the equipment configuration of an image reader. 
[0002] 

[Description of the Prior Art]Generally in image read sections, such as an image scanner, many what is called 1:1/2 optical systems that scan the 
manuscript laid on manuscript stand glass by the light source and a mirror, and are exposed on an image sensor or a photo conductor are 
adopted. As shown in drawing 7 , this 1:1/2 optical system illuminates the manuscript P on the fixed manuscript stand glass 100 with the light 
source 101, and carries out image formation of the image light reflected by the mirrors 102, 103, and 104 to the image sensor 106 etc. with the 
image formation lens 105. The ramp unit 107 which consists of the light source 101 and the mirror 102, and the mirror unit 108 which consists of 
the mirrors 103 and 104, Along with the guide rail provided on the base frame 109, the range of the manuscript stand glass 100 is scanned with 
1:1/2 of velocity ratios with the power from the driving source which is not illustrated. Fixed installation of each of above-mentioned image 
formation lenses 1 05, image sensors 1 06, and driving sources is carried out on the base frame 1 09. After the picture read in the image sensor 
1 06 was amplified with the amplifier 1 1 0, After being changed into a digital value by AID converter 1 1 1 , being sent to the image processing circuit 
1 12 and making image processing, such as binarization and gamma conversion, it is transmitted to the external equipment 120, such as a 
personal computer, through the interface circuitry 113. (Refer to drawing 8 ) 
[0003] 

[Problem(s) to be Solved by the lnvention] Drawing 9 draws typically (developing the clinch by a mirror) the place in which the picture on the line 
read now on a manuscript surface carries out image formation on an image sensor. In order to acquire the best picture with an image sensor, it is 
necessary to perform precisely optical adjustment of five directions which are described below. Namely, the thing for which the image sensor 
acceptance surface 106a is placed in parallel to the manuscript surface P (rotation of the direction of theta in a figure). The image sensor 
acceptance surface 1 06a is arranged to the focusing position of the lens 1 05, And the thing doubled with regular magnification (movement of the 
direction of Y of the image sensor 106 in a figure, and the lens 105), It is each item of placing the image sensor acceptance surface 106a on the 
reading line PI and the flat surface which the optic axis 1 05a of a lens builds (rotation of the direction of psi of the image sensor 1 06 in a figure, 
and movement of a Z direction), and adjustment (movement of the direction of X of the image sensor 1 06 in a figure) of the reading start position 
of a scanning direction. 

[0004]By the way, lengths of one side are around lOmicro and a value whose depth of focus of a lens is very as small as several 10 to several 
100 micro, and the pixel of the image sensor used for such an optical system will shift simply by screw fastening after adjustment. Then, these 
people are making the proposal that carry out each of above-mentioned adjustments, and finally a gap with the structural member on a device 
main frame, an image sensor, or its attachment component is filled up with solder while holding an image sensor (carried parts) with a jig and 
maintaining non-contact to a device at the period. 

[0005]By this proposal, although part mark were able to be reduced substantially, . However, in order to fill up the gap between members with 
solder, need solder for a large quantity. . Or the gap cannot be filled up with solder when a gap is large. The new problem that the paste of solder 
is bad, time is taken for the metal whose parts of the calorific capacity of sheet metal etc. (attachment component of an image sensor) joined with 
solder are big, as a result contraction will take place and adjustment will be out of order while solder cools arose. 
[0006] 

[Means for Solving the Problemjin an image reader which reads a picture on a manuscript by carrying out image formation of the image light 
produced by solving the above-mentioned problem and putting lighting in this invention to a manuscript on an image sensor in an image 
formation means. Optical adjustment is performed so that a picture on a manuscript can be read correctly, maintaining an image sensor at a 
device main frame non-contact, A member which fills a gap of a member and a device main frame which support an image sensor or this is fixed 
after adjustment to each of a member which supports an image sensor or this, and a device main frame. 
Therefore, an attaching position to a device main frame of an image sensor is guaranteed. 

[0007] 

[ExamplejExample 1 drawing 1 is a thing showing the 1st example of this invention, and has drawn an image formation lens and an image 



sensor, and its circumference. Tlie printed circuit board in wliicli one in a figure mounted tlie image sensor, 1a mounted tlie acceptance surface 
of tlie image sensor, and 2 mounted an image sensor and its periplieral circuit, and 3 are tlie attacliment components of an image sensor fixed 
on tlie main part 10, and tliereby, tlie printed circuit board 2 is supported at two or more places, and it deals in it. Since this member is soldered, 
it is made from the steel plate etc. in which plating of the tin etc. in which solder gets easily was performed. Between the printed circuit board 2 
and the attachment component 3, it supposes "Adjust" and the required gap is provided. The ground pattern of a circuit is in an end, only this 
portion, resist is stripped and, as for the attachment component 3 of the printed circuit board 2, and the parts 2a-2d which counter, copper foil is 
unreserved. The holes 3a and 3b are established in the printed circuit board 2 of the attachment component 3, and the position which counters. 4 
is a lens for carrying out image formation of the catoptric light of the picture on a manuscript to an image sensor. 

[0008]The printed circuit board 2 which mounted the image sensor is held by the claw part C of the adjusting jig. Movement or rotation (refer to 
the paragraph of explanation of a conventional example) of X, Y, Z, theta, the direction of psi, and a total of five directions is possible for the claw 
part of an adjusting jig by the stage provided on the main part (not shown) of an adjusting jig. By the lens holder 6, the image formation lens 4 is 
supported so that movement of the direction of Y may be possible. 
It is fixed to the main part 10 by screw fastening etc. after adjustment. 

[0009]Adjustment for above-mentioned all directions of an image sensor and a lens is performed on an adjusting jig, looking at the read image by 
the image sensor of the chart for adjustment formed in the position equivalent to the manuscript surface of a device. In the place which 
adjustment of all the directions finished, an image sensor inserts in the holes 3a and 3b of the attachment component 3 the member 5 which 
carried out the shape of a wedge shape, holding in an adjusting jig. With prudence, the member 5 falls until the inclined plane 5a touches the end 
face of the holes 3a and 3b. At this time, the inclined plane of the member 5 and the field 5b of the opposite hand are in contact with the copper 
foil parts 2a-2d of the printed circuit board 2 (refer to drawing 2 ). 

[OOlOjThen, soldering operation for fixing the printed circuit board 2 to the attachment component 3 is performed. The printed circuit board 2 is 
certainly fixed to the attachment component 3 by soldering the joined part, i.e., 5a, of the joined part of the printed circuit board 2 and the member 
5, i.e., 2a-2d and 5b, and the member 5, and the attachment component 3, and 3a and 3b. Under the present circumstances, since the gap of the 
printed circuit board 2 and the attachment component 3 is filled with the member 5, a gap of adjustment does not arise like a conventional 
example for contraction by cooling of solder. Since the quantity of the solder used for junction becomes less substantially, the merit by which 
working hours are shortened that exhaust equipment can be simplified is produced. 

[001 IjAlthough this example described how to fix a printed circuit board to an attachment component, the image sensor itself may be made the 
composition fixed to an attachment component. 

[0012]Although it is as the previous example having described that the time which solder attachment after example 2 adjustment takes influences 
the assembly time required of a device, the ease of getting of the solder of parts to join influences this greatly. The factor which determines the 
ease of getting of solder is mainly the capacity and the surface treatment of parts. It can be said that this point and the electrical part of capacity, 
i.e., the parts mounted in an electric circuit board, are small, and there is much what gave gold plate and a solder plate, and they have an ideal 
form. 

[001 3]The example shown in drawing 3 and drawing 4 uses a commercial electrical part for the portion joined with solder among the above- 
mentioned example. The same number is given to parts with the same function as a previous example among the figure. 
[0014)11 in a figure is a jumper pin used in order to short-circuit the part which cannot be connected by a pattern on the circuit board. Solder 
attachment of two or more jumper pins 11 is carried out beforehand at the support member 3, and it equips with this on the main part 1 0. Similarly 
12 is a jumper pin and solder attachment is carried out on the substrate 2 which mounted the image sensor 1. 

[001 5]1 3 is the parts replaced with the member 5 used in order to fill up the gap of the printed circuit board 2 and the attachment component 3 
with a previous example, and uses the check terminal. The check terminal 13 is applied to both jumper pins 1 1 and 12 in each fixed place. 
Therefore, the printed circuit board 2 has the flexibility for the inside diameter of the check terminal 1 3 to the attachment component 3, and this is 
that five directions should adjust. About an adjusting jig and an adjustment procedure, it is the same as a previous example. 
[001 6]Solder attachment of the check terminal 13 is carried out after the end of adjustment at each of the jumper pins 11 and 12. Since the check 
terminal 13 is in contact with both jumper pins 11 and 12, the printed circuit board 2 and the attachment component 3 can be fixed by carrying out 
solder attachment of this point of contact, without adjustment being out of order. 

[0017]By adopting this example, the cost merit by using commercial mass production parts with improvement in workability is expectable. 
[0018]Although the electrical part actually marketed for simplification of explanation was used in this example, the same effect is acquired even if 
it builds parts with performance equivalent to this according to the gestalt of a device. 

[0019]ln the example 3 above-mentioned two examples, it has explained based on an equipment configuration which performs optical adjustment 
on the assembly process of a main part. By the way, it is considered as one unit with a lens and an image sensor, and this kind of some image 
readers have taken composition which is included in a device main frame, after carrying out optical adjustment. Taking such composition has the 
merit that repair is possible only by exchanging units when the load of this group line is reduced in an assembly process and an image sensor 
breaks down on a service body system. 

[0020]This example describes the composition corresponding to such unitization using drawing 5. The same number is given to parts with the 
same function as a previous example among the figure. 

[0021]Among the above-mentioned example, the front side is extended and the attachment component 3 of an image sensor has shape which 



can hold the lens 4. It is a locating hole at the time of setting 3 d on a main part and a jig the guide groove where 3c supports the lens 4 so that 
sliding of the direction of an optic axis (Y-axis) is possible, the screw for lens immobilization, and 3e and 3f. 

[0022]This unit is laid on a unit adjusting jig, and adjustment of five directions and attachment to the attachment component 3 of the image sensor 
board 2 are performed. The chart for adjustment is allocated by the position equivalent to the manuscript surface of a device of a unit adjusting 

jig- 

This is read with an image sensor and optical adjustment is performed. 

About immobilization with the attaching part of the image sensor board 2 of an adjusting jig, the stage of five directions, an adjustment method 

and the image sensor board 2, and the attachment component 3, it is the same as that of the above-mentioned example. 

[0023]This unit is laid in the unit placing parts of a main part on the basis of the locating holes 3e and 3f after adjustment and the completion of 

attachment. 

[0024]According to this composition, there is a merit on the above assembly lines and a service body system, and also when carrying out 
unitization, the increase in common part mark can be avoided. 

[0025]There is a reader in color as a development gestalt of example 4 image reader. Although it is in the method of the color separation in a 
color reader in some numbers, there are some which use the image sensor which stored the line sensor which arranged the light filter on the 
surface in two or more and one package. 

[0026]The sensor and periphery of the color copy reader using such an image sensor are shown in drawing 6. In this device, in order to make 
parallel the flat surface which two or more image sensors (1a-1c) build like a graphic display in a manuscript surface in addition to the adjustment 
described so far, the rotational adjustment of the direction of eta is needed. 

[0027]lt can respond only by newly adding the rotating stage of the direction of eta on an adjusting jig in addition to the example described so far, 
without bringing about the necessity for change to a device main frame, such as a part addition, if this invention is applied to this reader. 
[0028]This invention can be carried out also in the device not only using the above line sensors but an area sensor. 

[0029]ln explanation of an old example, although solder attachment has been used and explained to immobilization of a member, fixing means, 

such as adhesion or welding, are also employable. 

[0030] 

[Effect of the InventionjBy operation of this invention, the rigging time of an image sensor can be shortened substantially, and it is effective in the 
deviation of adjustment by solder attachment etc. which were conventionally made into the problem being lost entirely. 



[Translation done.] 



